Abstract Region-specific contaminant prioritisation is an important prerequisite for sustainable and cost-effective monitoring due to the high number of different contaminants that may be present. Surface water and sediment samples from the Sava River, Croatia, were collected at four locations covering a 150-km-long river section characterised by well-defined pollution gradients. Analysis of contaminant profiles along the pollution gradients was performed by combining toxicity screening using a battery of small-scale or in vitro bioassays, which covered different modes of action, with detailed chemical characterisation based on gas chromatography/mass spectrometry (GC/MS) and liquid chromatography/quadrupole time-of-flight mass spectrometry (LC-QTOF-MS). A large number of contaminants, belonging to different toxicant classes, were identified in both analysed matrices. Analyses of water samples showed that contaminants having polar character occurred in the highest concentrations, while in sediments, contributions from both non-polar and amphiphilic contaminants should be taken into account. Estimated contributions of individual contaminant classes to the overall toxicity indicated that, besides the classical pollutants, a number of emerging contaminants, including surfactants, pharmaceuticals, personal care products and plasticizers, should be taken into consideration in future monitoring activities. This work demonstrates the importance of the integrated chemical and bioanalytical approach for a systematic region-specific pollutant prioritisation. Finally, the results presented in this study confirm that hazard assessment in complex environmental matrices should be directed towards identification of key pollutants, rather than focusing on a priori selected contaminants alone.
Introduction
The European Union Water Framework Directive (EU WFD 2000) requires good ecological status in European river basins to be achieved by 2015. One of the important steps towards a realistic and cost-benefit implementation of the WFD should be the identification of the most hazardous environmental contaminants. Currently, the list of priority substances contains only 33 contaminants and/or contaminant groups, which is only the small fraction of a much larger number of possible hazardous pollutants (Schwarzenbach et al. 2006 ) that eventually reach aquatic systems. Since targetanalyses of classical priority pollutants often fail to explain the observed (eco)toxicological effects of complex environmental samples (Brack 2003) , a combination of small-scale biological analyses and comprehensive chemical analytical methods has been recently proposed as a promising tool in the ecological risk assessment. This approach has been successfully demonstrated with various environmental matrices (Thomas et al. 2001 (Thomas et al. , 2002 Brack et al. 2007; Grung et al. 2007) .
Implementing the EU WFD will be a demanding task for many of the transition countries in the region of Central and Southeast Europe (CSE). The key environmental problem, which is common for all transition countries in the Sava and Danube River basins, is the release of contaminated untreated effluents from municipalities and industrial facilities considerably dominated by old and environmentally unfriendly technologies (Kastelan-Macan et al. 2007 ). Hazardous chemical contamination represents not only a major threat to the good environmental status of natural waters as required by EU WFD, but it also puts in jeopardy the drinking water supply for the riparian cities (Ahel 1991) . Despite such an unfavourable situation, the monitoring activities and identification capabilities in most of the countries in the region are often restricted to a very limited number of potentially hazardous contaminants. As a consequence, the occurrence of potentially toxic substances other than priority pollutants at the sites exposed to chemical contamination is frequently overlooked and the potential hazard posed to the environment and human health widely underestimated. Recent studies (Terzic et al. 2005; Smital et al. 2011 ) have demonstrated the widespread occurrence of a number of emerging contaminants in municipal wastewaters of the region, including some prominent classes of pollutants such as pharmaceuticals and personal care products, surfactants and their degradation products, plasticizers, pesticides, insect repellents, and flame retardants. Furthermore, a multidisciplinary study on hepatic biomarker responses to organic contaminants in the Sava River by Krca et al. (2007) , which focused on the same area as the present study, showed that classical contaminants such as polyaromatic carbons (PAHs) and polychlorinated biphenyls (PCBs) show conspicuous gradients of contaminant concentrations in feral fish. However, the measured water concentrations of these contaminants poorly explain the observed responses in hepatic biomarkers, suggesting possible contribution of other contaminant classes. Recent toxicological characterisation of surface water and sediments in the area, suggest that the total toxic potency are variable and several hotspots were identified (Kallqvist et al. 2008; Radic et al. 2010) .
There have been several attempts to propose schemes for an efficient prioritisation of contaminants to be monitored. In their report on the nationwide reconnaissance of wastewater contaminants in the USA, Kolpin et al. (2002) put significant emphasis on the frequency of occurrence. A more advanced approach was developed by Reemtsma et al. (2006) who proposed a water cycle spreading index (WCSI) to predict the concentrations of individual wastewater contaminants in receiving surface waters. Goetz et al. (2010) proposed a simple exposure-based methodology based on publicly available data, which allowed categorisation of a broad range of contaminants in surface waters. Most recently, a systematic risk assessment approach has been demonstrated for the prioritisation of 500 classical and emerging contaminants in four European river basins (von der Ohe et al. 2011) .
In recent years, there has been a growing awareness that the combination of biological and chemical methods should be regarded as an indispensable part of prioritisation procedures for contaminants (Brack et al. 2007 ). Along these lines, the work presented in this manuscript aims not only at providing the first comprehensive assessment of the hazardous chemical contamination in the Sava River watershed, but it demonstrates the importance of combining advanced chemical and bioanalytical tools for a systematic regionspecific pollutant prioritisation.
Materials and methods

Study area and sampling
A 150-km section of the Sava River, starting at the Croatian-Slovenian border, was selected for this study due to the well-defined gradient of pollution, ranging from lowto-moderately polluted sites upstream of the city of Zagreb (1 million inhabitants, heavily industrialized), to the sites located downstream from the Zagreb and Sisak city areas, which are characterized by the enhanced loads of various inorganic and organic contaminants (Dragun et al. 2008; Radic et al. 2010) .
A total of four sampling sites were selected: Samoborski Otok, situated 10 km upstream of the city of Zagreb, close to the Slovenian border; the Oborovo site, situated 15 km downstream of the main wastewater effluent outlet of the city of Zagreb, representing the mixing point of that input; the Crnac site 2 km downstream from the city of Sisak (50,000 inhabitants, pesticides production facility, ironworks and oil refinery); and the Kosutarica site, 50 km downstream from the city of Sisak, close to the confluence of the Una River, marks the beginning of the large transboundary river section, shared between Croatia and Bosnia and Herzegovina (Fig. 1) .
Analysed samples included two different matrices: surface water and river sediment, collected at the four sampling locations, and secondary effluent (SE) sample from the wastewater treatment plant (WWTP) of the city of Zagreb. Samples of river water (20 l) were collected in solvent-rinsed stainless steel containers from a 0.5-m depth. Approximately 1 kg of surface sediment (top 5-10 cm) sample per site was collected using a stainless steel spatula. A 24-h composite SE sample was collected using automatic sampling devices. All samples were collected in June and July 2008.
Sample preparation and extraction
Water samples
Aqueous samples (20 l river water and 10 l biologically treated wastewater) were transported to the laboratory, stored at 4°C and extracted within 24 h using a largevolume solid-phase extraction (SPE) system similar to that used by Thomas et al. (2001) . Briefly, unfiltered water samples were passed through a glass wool filter to trap particulate matter followed by a preconditioned 6 g Oasis hydrophilic-lipophilic balance (HLB) cartridge (Waters, Milford, MA, USA) at a flow rate of approximately 60-80 ml/min with aid of compressed high-purity N 2 . After percolation, the Oasis cartridges were washed with distilled water, dried using N 2 and eluted with methanol (2×100 ml; HPLC grade, Merck, Germany). The eluates were reduced in volume using TurboVap evaporation (Caliper Life Sciences, Hopkinton, MA, USA) under N 2 and divided into two identical aliquots for chemical and biological analyses, respectively, and stored at 4°C until further analysis using methanol as a keeper solvent.
Sediments
Sediment samples were transferred to the laboratory in Zagreb within 5 h, air-dried at the room temperature and pulverized using a mechanical mill. Ground sediment fractions having a particle size less than 63 μm were isolated by dry sieving and stored at 4°C until extraction. Sub-samples of about 40 g dry sediment were extracted by accelerated solvent extraction (ASE) subsequently with methylene chloride and methanol (2,000 lb/in 2 pressure, 100°C) using a Dionex ASE 200 (Dionex Corp., Sunnyvale, CA, USA). The resulting extracts were reduced to a small volume under Fig. 1 Sava River basin map with the expanded area of investigation and sampling locations in the study. OS Otok Samoborski, OB Oborovo, SC Sisak Crnac, KS Kosutarica nitrogen using a TurboVap system set at 40°C and transferred into 4-ml screw-cap vials.
In all subsequent steps, the water and sediment extracts were treated identically. The concentrated extracts were divided into two identical aliquots for chemical and biological analyses and stored separately.
Extract fractionation
The extract aliquots, used for chemical characterisation, were subjected to an additional separation step using silica gel deactivated with 15 % water (Smital et al. 2011) . Briefly, the total extract was applied to the top of the silica gel column (5 ml) and subsequently eluted with 25 ml n-hexane, 30 ml dichloromethane and 30 ml methanol to yield non-polar (A), medium-polar (B) and polar fractions (C), respectively. Each of the fractions was reduced in volume by evaporation under the N 2 stream and transferred into 1.8-ml vials fitted with Teflon-lined screw caps.
Chemical analyses
The applied analytical approach was designed to provide a detailed characterisation of the collected samples, covering a wide range of possible non-target and target contaminants (Terzic et al. 2009 ). The hexane and dichloromethane silica gel fractions were screened for identifiable compounds using gas chromatography/mass spectrometry (GC/MS), while the dichloromethane and methanol fractions were analysed by liquid chromatography/time-of-flight mass spectrometry (LC/QTOF), thus providing a basis for identification and additional confirmation of the more polar compounds. The target-analyses were applied for selected characteristic classes of organic contaminants such as polycyclic aromatic hydrocarbons, PAH (Krca et al. 2007 ) and pharmaceuticals ). The two classes were selected taking into account two major specific industrial sources of organic contaminants in the area: the oil refinery in the area of Sisak and the pharmaceutical industry in the area of Zagreb. Details on the comprehensive screening of environmental extracts using GC/MS and LC/QTOF MS techniques are described elsewhere (Terzic et al. 2009; Smital et al. 2011; Terzic and Ahel 2011) and can be found in Supplementary material to this paper.
Bioassays
The total extracts of water and sediment samples were subjected to toxicity screening in a series of small scale or in vitro bioassays designed to characterise the biological response of hazardous contaminants with different modes of action. The bioassays included determinations of cytotoxicity using the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) reduction assay, ethoxyresorufin O-deethylase (EROD) activity; inhibition of the multixenobiotic resistance (MXR), genotoxicicity and estrogenic potential. Details on the applied bioassay procedures are described elsewhere (Smital et al. 2011 ) and can be found in Supplementary material to this paper.
Results and discussion
Bioassays
A battery of ecotoxicological in vitro bioassays that encompassed various toxicity end-points was applied for the assessment of the collected water and sediment samples. The cytotoxicity of the Sava River water extracts to PLHC-1 cells was very low at all locations studied and no significant differences between the individual sampling stations were observed (Fig. 2) . SE collected from the Zagreb WWTP showed much higher acute toxicity as measured by the MTT assay, although the impact of this major source on the toxicity of the Sava River water was not pronounced. In contrast, a significant cytotoxicity was detected in all sediment samples, in particular those collected at Kosutarica and Sisak-Crnac (Fig. 2) . Such a distribution of cytotoxicity is in agreement with the data from bioassay-assisted monitoring o f t h e S a v a R i v e r u s i n g t h e f r e s h w a t e r a l g a e Pseudokirchneriella subcapitata (Kallqvist et al. 2008) and indicates that the effects may be related to industrial effluents from the Sisak area, in particular effluents originating from oil refinery activities. It should be stressed that the information about cytotoxicity is important for the interpretation of the results of other bioassays since some specific end-point responses can be partly masked due to the cytotoxicity at higher extract doses.
The distribution of EROD induction potential is generally in agreement with the distribution of cytotoxity. As expected, a significantly enhanced EROD activity was determined in the SE sample. However, all examined river water samples were characterised by low EROD induction potential with only slightly increased activity at the Oborovo location downstream of the main Zagreb city wastewater outlet (Fig. 3) . In contrast, high EROD induction potential was determined in the sediment samples, in particular at the locations Sisak-Crnac and Kosutarica (Fig. 3) . This probably reflected an additional input of CYP1A inducers such as multi-ring PAHs from the oil refinery, situated downstream of the city of Sisak.
The distribution of MXR inhibitors in the Sava River (Fig. 4) was significantly different from the distribution of EROD/CYP1A inducers, indicating location-specific differences in compounds causing the bioassay responses that inhibit MXR. The results revealed that these contaminants were primarily associated with the aqueous phase, while their concentrations in analysed sediments were rather low. The highest MXR inhibitory effect was observed in the samples collected from Sisak Crnac and Kosutarica where the inhibitory effect was comparable to 3-5 μM concentrations of the model MXR inhibitor cyclosporine A. It is interesting to note that the SE from Zagreb WWTP did not show an enhanced inhibitory effect as compared to the Sava River water. However, it should be pointed out, that the MXR inhibitory potential of this sample was probably underestimated due to cytotoxic effects at higher extract concentrations (Fig. 2) . This was further verified by testing a dilution series of this extract.
The estrogenic potential of both surface water and sediment samples suggested rather modest presence of (xeno)estrogens in the Sava River (estrogenic equivalent [EEQ] <1 ng/l and <1 ng/g, respectively; Fig. 5 ) with no pronounced spatial distribution dynamics, despite the fact that SE of Zagreb WWTP represented a distinct input of estrogenic substances (EEQ, 3 ng/l). This situation is a consequence of a large dilution factor of SE in the river water (>50).
The mutagenic/genotoxic potential of the Sava River samples was generally very low (Table S1 ). Weak but significant mutagenic potential was only observed for the surface water sample collected at Kosutarica and the SE sample from Zagreb city WWTP. No mutagenicity was observed for any of the Sava River sediment samples (not shown), which was due to the same reasons as indicated for the estrogenic potential, i.e., due to the low mutagenic potential in SE as the main input as well as a large dilution factor (>50) of the wastewater effluents.
Chemical screening
Water and sediment extracts from the Sava River contained complex assemblages of contaminants. The identified compounds listed in Table 1 are grouped in several contaminant classes and sorted according to increasing polarities (a detailed list of identified contaminants can be found in Table S2 ). They cover a wide range of chemical structures and physicochemical properties, ranging from nonpolar and hydrophobic compounds, such as petroleum hydrocarbons and PAHs, to the polar and amphiphilic compounds, including pharmaceuticals and surfactants. The semi-quantitative estimates of concentration are shown in Table 1 and clearly illustrate a large variability of the concentration ranges among the individual contaminants. Compared to some previous studies (Thomas et al. 2002; Biselli et al. 2005 ), a significant advantage of the approach used in this study is in identification of an extended range of contaminants, which was achieved by the combination of GC/MS and UPLC/Q-TOF analyses. This allowed the identification of a It is very difficult to assess the possible contributions of individual contaminant classes to the measured biological River water and wastewater samples: +, <0.01 μg/l; ++, 0.01-0.1 μg/l; +++, 0.1-1 μg/l; ++++, 1-10 μg/l; +++++, >10 μg/l; sediment samples: +, <1 ng/g; ++, 1-10 ng/g; +++, 10-100 ng/g; ++++, 100-1,000 ng/g; +++++, >1,000 ng/g nd not determined, OS Otok Samoborski, OB Oborovo, SC Sisak-Crnac, KS Kosutarica endpoints in a fully quantitative manner, in particular bearing in mind that all bioassays were performed on raw (unfractionated) extracts that contained a wide variety of chemical compounds having different modes of action (Table 1) . However, the results obtained in this study allowed us to indicate specific classes of compounds being of higher concern in the Sava River basin. EROD activity correlated well with the distribution of PAH in sediments. This is in accordance with literature reports which showed that, PAHs or related planar hydrophobic contaminants, such as PCBs or dioxins, are typical candidates for the enhanced EROD activity in aquatic sediments (Brack et al. 2000; Thomas et al. 2002) . The PAH concentration in the Sava River water was very low and the observed EROD activity should primarily be assigned to some other, more polar compound classes (Smital et al. 2011) . Possible candidates contributing to EROD activity, detected in the water samples, include chloroacetanilide herbicides, acetochlor and metolachlor (Dierickx 1999) , ubiquitous municipal wastewater contaminant nicotine (Wei et al. 2002) and the antimicrobial sulfamethoxazole (Laville et al. 2004 ). However, these medium polar contaminant classes were only sparsely present in sediments, and therefore cannot be regarded as significant contributors to the overall EROD activity.
The measurements of estrogenicity in the Sava River samples were in good agreement with a relatively low estrogenic potential of the SE of the Zagreb WWTP (EEQ, 3 ng/l) (Smital et al. 2011 ). An earlier study of the same WWTP (Grung et al. 2007 ) revealed a predominant contribution of natural estrogenic hormones such as 17β-estradiol and progesterone, which belong to readily biodegradable compounds. Moreover, Labadie and Hill (2007) have shown that it is unlikely that these compounds would significantly accumulate in river sediments. Typical xenobiotic candidates for the estrogenic activity, detected in all analysed matrices, were alkylphenols (Tollefsen 2007; , benzophenone (Kunz et al. 2006 ) and phthalates (Harris et al. 1997) . Another specific contribution to estrogenic activity could have been from the natural compounds like phytosterols (Tremblay and Van der Kraak 1998) . Despite the fact that some of these compounds (sterols and phthalates) were relatively abundant in Sava River sediments (Table 1) , all investigated sediment samples showed a low estrogenic activity (<1 ng/g EEQ).
As already indicated by the relationship between the MXR inhibitory potential of water and sediment extracts (Fig. 3) , this end-point was mainly affected by water-soluble compounds. This observation is in agreement with the distribution of MXR inhibition potential in different polarity fractions of the wastewater effluents of the city of Zagreb (Smital et al. 2011) . As to the possible chemical candidates for the observed MXR inhibition, various compound classes, including pharmaceuticals, were shown to interfere with the cellular detoxification by active transport over the cell wall (Seelig et al. 2005) . However, recent reports have shown that the typical concentrations of pharmaceuticals in Croatian municipal wastewaters rarely exceeded low micrograms per litre levels , while the only pharmaceutical class that occurred in the Sava River at elevated concentrations (100-1,000 ng/l) were macrolide antibiotics (Senta 2009 ). The testing of macrolides in our laboratory showed that they cannot be considered strong MXR inhibitors (unpublished data). Therefore, the observed MXR inhibitory effects are either derived from some other compounds or, more likely, they actually represented an effect caused by a complex mixture of various polar contaminants (Smital et al. 2011 ).
Prioritisation of contaminants using combination of chemical analyses and bioassays
Most of the compounds detected in the analysed water and sediment samples from the Sava River, cannot be associated with the specific endpoints tested. It is reasonable to assume that non-specific biotests such as cytotoxicity determinations are related to the most abundant compounds classes found in the samples, including PAHs, phthalates, sterols and surfactants. Except for PAHs, the other groups of prominent chemicals are not highly toxic. Surfactants are, generally, only moderately toxic to aquatic life (Ying 2006 ), but they should not be neglected when assessing the overall toxic potential since their concentrations in the river water are often 1,000 times higher than the concentrations of the classical hydrophobic contaminants. The observed ratios of measured environmental concentrations (MECs) and predicted no effect concentrations (PNEC) for moderately toxic chemicals can often be higher than the corresponding ratios of the classical pollutants, indicating that less toxic contaminants may well be responsible for the observed adverse effects. Indeed, our preliminary risk assessment data indicate that this scenario might be correct for the Sava River. As shown in Table 2 , the risk quotients (RQs) calculated for selected organic contaminants identified in this study clearly indicate that, besides PAHs, linear alkylbenzenesulfonates (LAS), cationic surfactants and alkylphenol polyethoxylates (APEO) may represent the greatest risks for aquatic organisms in the Sava River. The PNEC values in Table 2 were calculated conservatively, i.e., dividing LC 50 values for Daphnia magna with a safety factor of 1,000. Moreover, recent in vitro studies have shown that surfactants can enhance the toxicity of other contaminants (Harris et al. 2009 ), most probably because surfactants may enhance the transfer of contaminants through the cell membrane (Hellenius and Simons 1975) or enhance their bioavailability (Kile and Chiou 1989) . However the environmental significance of this mechanism needs to be confirmed. Along these lines, it is also interesting to note that surfactants were the most abundant contaminants in the Sava River sediments (Table 1) . Obviously, their hydrophobic moieties allow an efficient adsorption onto river sediments, which is in agreement with other reports (Tabor and Barber 1996) . All of these aspects warrant the careful monitoring of surfactant contaminants in order to assess the overall indices of water quality. Apart from surfactants, comparatively high RQs were obtained for the personal care products benzophenone and galaxolide, indicating that municipal wastewater is a major source for discharge of pollutants to the Sava River. A high RQ was also obtained for the environmentally ubiquitous plasticizer diethylhexylphthalate, which even exceeded the EU WFD recommended maximum allowable concentration in the present Sava River water samples.
As clearly demonstrated in numerous recent studies, integrated evaluation of chemical and biological data represents the ultimate approach for a reliable ecotoxicological hazard assessment of various classes of emerging contaminants (e.g., Aerni et al. 2004; Blasco and Pico 2009; Wang et al. 2012) . Table 3 presents a list of the selected substances, representative of different contaminant categories in the Sava River, which have been ranked using three different specific endpoints: EROD induction potential (EROD), MXR inhibitory potential (MXR) and estrogenic potential (ER). The relative contributions of individual contaminants were calculated by multiplying their estimated concentrations in the Sava River samples by the corresponding relative potencies. Most of the relative potencies applied in the Table 3 were determined in our laboratory as the lowest observed effect concentrations (LOEC) for selected contaminants relative to the reference contaminants: TCDD for EROD (LOEC TCDD 00.01 nM); cyclosporine A for MXR (LOEC CA 030 nM); 17β-estradiol for ER (LOEC E2 00.03 nM). As can be seen, the relative contributions of the selected representative contaminants to the overall response varied across wide ranges of several orders of magnitude, which have been appropriately color-coded to indicate the most critical contaminant classes for each biological endpoint. Some of the results, shown in the Table 3, were highly expected and confirmed the importance of some classical contaminants. PAHs were the strongly predominant Presented examples for water and sediment refer to the samples collected at Sisak Crnac and Oborovo, respectively. IEFs were calculated by comparing the experimental lowest observed effect concentrations (LOEC) for selected contaminants relative to the reference contaminants: TCDD for EROD (LOEC TCDD 00.01 nM); cyclosporine A for MXR (LOEC CA 030 nM); 17β-estradiol for ER (LOEC E2 00.03 nM). Relative contributions of individual contaminants were calculated by multiplying their measured concentrations (MEC) in the samples by the corresponding relative potencies (IEF)
Color coding of the relative contaminant contributions: red highly important, orange very important, yellow important, green moderate, blue weak, pale blue not important contributors to the EROD activity, in particular in sediments. Other contaminant classes showed either a week or negligible EROD activity. A very pronounced contribution to the MXR inhibitory potential was found for various surfactants and galaxolide. Most of these compounds are comparatively polar chemicals, but their contribution to the overall activity was high also in sediments. The estrogenic activity in both sediments and water samples was rather low. Among the potential xenoestrogens, the highest contributions were estimated to be associated with galaxolide, while nonylphenol showed relatively low contribution in the examined samples. Interestingly, benzo(a)pyrene (BaP) was found to significantly contribute to otherwise modest estrogenicity, based on relative binding affinity for the estrogen receptor. Although BaP and/or the hydroxylated metabolite of BaP have been associated with ER-mediated responses in various bioassays (Hirose et al. 2001; van Lipzig et al. 2005) , the mode of action of this compound has not been clearly identified and warrants further studies. Although it would be premature to use these data for the fully quantitative estimates, the new insights regarding possible importance of the less common classes of contaminants should be taken into account in further prioritisation activities and ultimately for revisiting the current monitoring scheme in the Sava River basin.
Conclusion
Apart from being the first comprehensive assessment of contaminants in the Sava River watershed, this study clearly emphasizes the possible importance of certain emerging classes of organic contaminants, which are not included in the European and national monitoring strategies. This is particularly true for the most polar fraction, which represents the least studied fraction in environmental matrices, while their potential for being bioavailable in the aquatic environment is rather high compared to the classical hydrophobic pollutants (Reemtsma et al. 2006) . Consequently, there is a need to include typical representatives of this class such as surfactants and pharmaceuticals in the future regionspecific monitoring activities. The results presented in this study confirm that hazard assessment in complex environmental matrices should be directed towards identification of key pollutants, rather than focusing on a priori selected contaminants alone. Moreover, due to the presence of highly complex mixtures of potentially toxic substances in water and sediment extracts, possible synergistic or antagonist effects should also be taken into account.
